Abstract This article presents the Mafia Index (MI), an index measuring the presence of mafias at the provincial level. In the abundant literature on Italian mafias, relatively few studies have attempted to measure the presence of mafias across the country. A review of previous attempts points out the limitations and methodological shortcomings of existing measurements.
Introduction
Among the Italian words best-known in the world, mafia is surely the most infamous. Among Italy's many achievements, being the country of origin of the mafias is certainly the most inglorious. 1 Italy also has primacy in literary and scientific production on mafias. The Italian literature on the mafia is so abundant that it could fill an entire library.
2 Surprisingly, however, a relatively small number of studies and publications have attempted to measure the presence of mafias on the Italian territory.
This may appear remarkable, for the analysis of a problem is a key step towards solving it. An appropriate analysis requires reliable data and information. But the unavailability of direct and easily accessible data should not preclude attempts to estimate problems, with a view to improving knowledge about them and consequently to devising solutions. Probably, better data and information sharing, and therefore better measurements, could contribute to Italy's efforts to prevent mafias or to enforce the law against them.
The aim of this article is to contribute to the existing measurements of the presence of mafias across the Italian territory. It presents and discusses the Mafia Index (MI hereinafter), which is a composite index measuring the presence of mafias at the provincial level in Italy.
The following section (Section 1) discusses the shortcomings of the existing measurements of mafias in Italy, reviewing the most recent attempts to create indexes of the presence of mafias and/or organised crime. The article then presents the methodology used to create the Mafia Index (Section 2). The MI is analysed and discussed in Section 3. Section 4 concludes.
Analysis of existing attempts to measure the presence of mafias and organised crime in Italy
This section briefly reviews reports and scientific studies seeking to measure mafias and/or organised crime in Italy (1.1) . It highlights that most of the existing measurements have significant shortcomings and that there is a need for a new and better index (1.2.).
The most recent measurements of mafia and organised crime in Italy
A review of the current state of the art in measurement of the presence of the mafias and/or organised crime in Italy points up problems and difficulties with the existing measurement exercises. 3 This review focuses on the overall aim of the studies and on the measurement methodology adopted. for each crime weighted for the average statutory penalty. The OCI is parameterised to 1995 (1995=100). Table 1 reports the OCI for all Italian regions. 4 ISTAT, "B. Indicatori di contesto chiave e variabili di rottura." 5 In Italy, regions are the highest level of local administration. As a consequence of progressive legislative reforms, regions have acquired significant powers and autonomy, including legislative competence on a wide variety of matters. There are twenty Italian regions, and their number did not change during the time period covered by this study. 6 ISTAT has adopted the operational definition of organised crime used by the Italian Ministry of the Interior. The definition comprises mafia murders, bomb or fire attacks, arsons, serious robberies (e.g. bank or post offices). The source of the data is the operational database of the Italian law enforcement agencies. Until 2003 this database was known as "modello 165", while since 2004 a new system ("SDI", acronym for Sistema di Indagine) has replaced the previous one. 
Source: Eurispes 2010
The analyses by Censis The Centro Studi Investimenti Sociali (Censis) has performed two analyses to measure the presence of organised crime in a territory.
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The first analysis (see 
Source: Censis 2009
The second analysis (see Table 4 sum of extortion and mafia-type association crimes per 10,000 inhabitants' (see Table   5 . procurement. 31 For each indicator, the province with the highest rate received a score of 100. The other provinces were scored proportionally. 32 The ICC was the mean of the scores of the five indicators (Table 6 ). In some cases, the geographical scope and the variables used have changed among different editions of the measurements. This applies especially to the IPM, and it affects the possibility of comparing the IPM 2004 with the other editions (2005, 2007, 2008, 2010) in order to analyse the trends of the provinces.
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The variable selection is frequently problematic, and there is a significant variety among the measurements reviewed. First, the variables selected do not always directly concern organised crime. For example, data on bomb or fire attacks, usury or money-laundering include crimes not committed by the mafias. Although it may be assumed that the mafia commits a proportion of these offences, the current data comprise crimes committed by single individuals as well as by mafia organisations.
There is no information about the actual share of mafia-related offences for each selected crime. Furthermore, the share of mafia-related arsons may be different from the share of mafia-related usury or robbery. For this reason the use of such data to measure the presence of the mafia may provide unreliable information. In some cases, moreover, the measurements include indirect crimes and exclude offences more directly related with the mafia. For example, the ISTAT OCI includes arsons and serious robberies, but it excludes mafia-type associations. Second, some specific types of crime suffer from a very high 'dark figure' (i.e. unreported crimes), so that the official statistics are not likely to reflect the actual distribution of crimes, but rather the population's propensity to report them. For this reason these data are extremely unreliable and should be analysed with great caution. Extortion is a typical example.
The threat of retaliation for reporting extortion to the police is very serious when it involves a mafia group, because it is relatively certain, immediate and may imply serious damage, including death. It is consequently likely that, in areas where organised crime exerts strong control over the territory, data on extortion are severely underestimated. 36 For these reasons, the official data on extortion are probably distorted, underestimating the distribution of the offence in provinces under the close control of mafia-type associations. Other provinces may have higher rates, although this may be due to a higher propensity to report among victims, perhaps encouraged by less pervasive control of the area by criminal organizations. Despite the importance of extortion in the dynamics of the mafia, data on extortion should be analysed with extreme care and not be considered as furnishing direct measures of mafia presence. The above-reviewed attempts to measure the presence of mafia frequently overlooked the difficulties involved in the use of official crime statistics, and they did not verify whether the variables selected were directly and reliably related to the mafia. There is no discussion on the selection of the variables and no analysis of the possible problems relative to the use of these data.
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The procedures for calculating the measurements exhibit various problems. system) adopted this mechanism. In practice, these indexes reflect the distribution of the most numerous crimes, which are frequently the ones more indirectly (if ever) related to the mafia.
Analysis of the existing attempts to measure the presence of the mafia in Italy highlights several problems and issues. These relate to the selection of the variables most directly related to the mafia, to the geographical and chronological scope of the data analysed, and to the procedures used to calculate the index. All the measurements reviewed exhibit one or more problems relating to these points. Surprisingly, the current literature does not provide a measurement of the presence of the mafia in Italy, notwithstanding the wealth of studies examining the mafia from multiple perspectives. The studies reviewed confirm this lack of knowledge: they acknowledge dissatisfaction with the current measurements and argue that 'the measurement of organised crime would therefore require a specific study'. The present study aims to fill this gap by creating the Mafia Index (MI), which is designed in particular to:
 accurately select the most directly mafia-related variables  cover a prolonged time span  provide scores at the provincial level  use a clear calculation procedure accounting for the different values and distributions of the selected variables. 
The creation of the Mafia Index

The different dimensions of the mafia
The concept of mafia is an extremely complex one, and the literature has offered a number of definitions from different epistemological perspectives. However, defining the mafia would fall outside the scope of this study, which relies for its purposes on two main definitions of 'mafia'. The first is the well-known legal definition of 'mafiatype association' provided by Article 416-bis of the Italian Criminal Code. Paragraph
The second definition is the 'paradigm of complexity'. This is a sociological definition which describes the mafia as 'a system of violence and illegality that aims to accumulate wealth and to obtain positions of power; which also uses a cultural code and which enjoys a certain popular support'.
42 Some other scholars in Italy and abroad have adopted or aligned with the paradigm of complexity, 43 which among its various implications postulates that 'mafia' is a complex, multifaceted concept. According to this operational definition, the mafia has four main dimensions:
 presence of criminal groups providing illicit goods and services  use of violence, threat or intimidation  infiltration of the political system  infiltration of the economic system.
The selection of the variables
On the basis of a systematic review of the literature of existing attempts to measure the presence of mafia in Italy, and of available data sources, selection was made of a number of possible indicators and related variables with which to measure the above four dimensions.
45 Table 7 lists the four dimensions, the indicators identified within each dimension, the variables measuring each indicator and the available years. Two variables ("Number of mafia-type associations identified by the investigative authorities" and "Offence of mafia-politics vote-trading reported by the police to the prosecution service") were not available. 
Source: author's compilation
Subsequently, the selected and available variables were analysed according to three criteria. Table 8 presents the variables selected according to these criteria.
The first selection criterion was the availability of data for a sufficiently long period of time. This criterion may appear trivial, but it has important implications. As argued above, a mafia is an established and long lasting criminal system. To measure its presence in the Italian territory it is necessary to take account of this persistent and continuous nature. Therefore, the selection of data for a limited time period may affect the analysis of the phenomenon and distort perception of it. 49 Criminal association correlated to 16 other variables; extortion and city councils dissolved for organised crime infiltration to 13; mafia-type association (police reported), mafia murders, assets confiscated to organised crime, mafia type association (indicted), attempted mafia murders, damage followed by arson, bomb or fire attacks, arsons and offences related to public procurement to 12; and kidnapping for ransom to 11. Source: author's compilation
The creation of the Mafia Index
Based on the above-described selection procedure, only four variables that successfully passed the three selection criteria were included in the Mafia Index. They were:
 mafia-type associations  mafia murders  city councils dissolved for mafia infiltration  assets confiscated from organised crime.
Each of the variables selected covered a different dimension of the operational concept of mafia identified in 2.1. Consequently, the MI measures all four dimensions of the mafia.
The literature has frequently adopted one or more of the variables selected as a reliable proxy for the presence of mafias. 50 Indeed, the presence of a mafia-type association (reported by the police to the prosecution service) reflects the actual presence of a criminal group operating in a given province. The commission of a mafia murder shows that the mafias have some form of control, or at least are able to reach their targets with relative ease. The dissolution of a city council and the presence of assets confiscated from organised crime are reliable proxies for infiltration of the political and economic systems. Although the four variables satisfied the three selection criteria and are frequently used in studies on the Italian mafias, they cannot be considered immune to problems. Indeed, it is widely acknowledged that official/administrative crime statistics should be used with great caution, especially for non-conventional crimes such as mafia-related ones. 51 These, in fact, sources may reflect the efforts and performance of the criminal justice system rather than the actual trends of the crimes. The variables included in the MI are no exception. However, some elements suggest that these variables are sufficiently reliable. For example, mafia murders should have a limited dark figure. In some cases mafias may conceal the murders that they commit, for example by resorting to the so called 'lupara bianca', which consists in concealment of the victim's corpse, thus impeding the detection and investigation of the murder. More frequently, however, mafias do not conceal their murders. Indeed, the exercise of homicidal violence emits a very strong signal of the power and control exerted by the mafias. Once the decision to murder has been taken, mafias may want to maximize its effects, making it generally known that they are capable of killing their enemies. Therefore, this variable does not appear to be excessively influenced by the performance of the criminal justice system; rather, it is likely to reflect the actual distribution of mafia murders across the national territory. The other variables show an extremely strong correlation with mafia murders and among them (see below and Table 11 it appears difficult to argue that the highest values of a province are due to a systematic outperformance (or underperformance) of the criminal justice system in that province. Obviously, these elements do not completely dispel the risk that the variables depict the performance of the criminal justice system, at least in part.
However, it appears justifiable to assume that the values of the variables selected primarily reflect the distribution of mafia-related phenomena and only marginally the performance of the Italian criminal justice system. The scores of the MI substantially confirm this assumption (see below, Section 3).
Two different procedures were adopted to calculate the MI. The first of them (MI (rate)) calculated the average of the annual rates for each variable and for each province. 52 It then normalized the rates, attributing the score of 100 to the province with the highest average rate. The average of the scores for each indicator provided the final score for each province (third column in Table 9 , 'Mafia index (rate)').
The Mafia Index (rate) measures the presence of mafia in the Italian provinces, but it is greatly affected by the unequal distribution of the variables analysed. Indeed, all four indicators were extremely concentrated in a limited number of provinces, with the highest rates very distant from the average and median rates (see Annex I, Figure 1 to Figure 4 ).
The concentrated distribution of the selected variables may jeopardise a satisfactory estimation of the actual presence of the mafia on the Italian territory. In particular, it may overestimate the presence of the mafia in a few provinces of Southern Italy. These are the original areas of mafia-type organisations, and it is therefore not surprising that they show high rates on the indicators selected. For this reason, crimes and data may overestimate the presence of the mafia, while for other provinces it may be more difficult to attribute a crime to a mafia-type group.
Moreover, given the traditional presence of mafia-type groups, these areas are also the target of extremely intensive law enforcement operations. Consequently, the figures reflecting police reports and other data may be higher owing to better performance by and/or more numerous law enforcement personnel. In general, the variables selected have very low values, since the crimes are relatively rare and complex (compared, for example, with robbery or theft). Hence even a very low rate (compared with other crimes) may still be an important signal of mafia presence in a given province. To measure the presence of mafia in Italy better, it may be more useful to focus on each province's rank among all Italian provinces. This approach makes it possible to offset the problems relating to the distribution of the selected variables.
For these reasons, a second calculation procedure was developed. This was the MI (rank), which was based on the rank of each province among all the Italian provinces for each indicator, instead of the average of the annual rates. For each indicator, the MI (rank) calculated the average of the annual rates for each province. It then ranked all the Italian provinces in decreasing order. It attributed the score of 100 to the province with the highest rank, and proportionally lower scores to the other provinces, according to their rank. The average score for each indicator provided the MI for each province (fourth column in Table 9 , 'MI (rank)').
The two procedures yielded very closely correlated provincial scores. 53 The provinces with the highest rate (first procedure) ranked high also in the second procedure. However, the impact of the outliers was reduced and the overall distribution of the provinces was less concentrated. 
Source: author's calculations
To verify the overall quality and reliability of the MI, another measurement, including other variables in the index, was performed. This index (Mafia Index Enlarged, or MIen) included all the variables which had satisfied at least two of the three selection criteria (availability for a long period, content validity, and criterion validity). The selection of the variables for the MIen was more flexible and included variables which presented some issues relating to their availability, their direct relation with the mafia, and their statistical correlation with the other variables(see above Table 8 ). The variables composing the MIen were:
 mafia-type associations  mafia murders  city councils dissolved for mafia infiltration  assets confiscated from organised crime  criminal associations  attempted mafia murders  extortions  kidnapping for ransom  arsons  damage followed by arson  bomb or fire attacks.
The same calculation procedures were used to create the MIen (rate) and the MIen (rank) (See Table 10 ). Once again the two procedures yielded provincial scores with high correlations. further demonstrate that the mafia is present outside the regions where it originally developed.
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In general, several provinces of Central and Northern Italy present nonnegligible scores in the MI (rank), which highlights that the mafia cannot be considered a merely Southern problem affecting only economically and socially underdeveloped provinces; rather, it is a national problems which is significantly present in all the major Italian cities and several other provinces outside the South.
These remarks should not be taken as underestimating the critical situation of many Southern regions and provinces. However, although the South has received much attention in the existing literature on the mafia, the existence of the mafia in the Centre and North is more disputed, particularly at the institutional level. 
Conclusions
The MI is intended to be a reliable tool with which to measure the presence of organised crime among Italian provinces. It seeks to solve the main problems outlined in the review of attempts to measure the mafia in Italy.
Firstly, the selection of the variables composing the MI followed a detailed procedure which operationalized the concept of mafia and provided multiple dimensions. Each dimension was associated with more than one possible indicator and variable. The variables finally selected were data available for a prolonged period, and satisfaction of both content and criterion validity. Moreover, they covered all the four dimensions of the operational definition of mafia. 64 Both the mayor and the prefect of Milan have minimized the threat of the presence of the mafia in the North ("I soldi son desideri"; "La Moratti ad Annozero: la mafia a Milano non esiste"; Galli, "Il prefetto: a Milano la mafia non esiste -Milano. ") Secondly, the MI covers the 1983-2008 time period (except for the variable "city councils dissolved for mafia infiltration", which refers to the 1991-2008 period).
Consequently, the index provides a long-period analysis of the mafia, avoiding the risks of relying only on data relative to a few years.
Thirdly, the MI is disaggregated at the provincial level. This level is more detailed than the regional one and enables identification of different patterns within the Italian regions, even within those with a traditional mafia presence. However, the MI(rank) produces significant scores outside the South of Italy as well, highlighting that the mafia is a national problem which should not be reduced to a problem specific to the South (implicitly related to underdevelopment and poverty). 
Annex I
